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SUMMARY
SARS- CoV- 2 is now a major global health issue and 
manifests mainly as a respiratory disorder. Several 
other complications involving hypercoagulability, 
cardiovascular system and central nervous system have 
been described in the literature. Among these atypical 
presentations, encephalopathy associated with SARS- 
CoV- 2 is a rare entity with heterogenous clinical and 
radiological findings. The direct presence of SARS- 
CoV- 2 in cerebrospinal fluid (CSF) was rarely found 
in encephalopathy patients with acute SARS- Cov- 2 
infection.
Here, we report a case of myeloencephalitis with positive 
real- time PCR for SARS- CoV- 2 in CSF in a young woman 
presenting exclusively with neurological symptoms. Other 
differential diagnosis were extensively pursued by a 
comprehensive aetiological workup. To our knowledge, 
this is the first case report in the Omicron era. In the 
context of recent global explosion of SARS- Cov- 2 
infections, clinicians should consider this pathogen 
among other possible neurotropic agents and be familiar 
with its radiological and clinical presentations.

BACKGROUND
It is projected that about 0.04%–0.2% of all 
SARS- CoV- 2 patients would present with central 
nervous system (CNS) disease.1 With the number 
of daily cases averaging 1 million and 582 423 
377 total cases globally at the time of writing, it 
could be estimated that approximately 400–2000 
patients would present with SARS- CoV- 2 associ-
ated encephalopathy everyday.2 For comparison, 
the annual incidence of herpes simplex virus (HSV) 
encephalitis is 2–4 per 1 000 000 population, trans-
lating into around 80 new cases daily worldwide.3 It 
is therefore reasonable, on an epidemiological basis, 
to search for SARS- CoV- 2 in all cases of acute or 
subacute encephalopathy, despite the fact that the 
presence of viral particles in cerebrospinal fluid 
(CSF) can be only found in a small number of cases, 
unlike in the case definition of HSV encephalitis. 
We present a case of MRI- proven isolated myelo-
encephalitis with positive real- time- PCR (RT- PCR) 
for SARS- CoV- 2 in CSF in a young patient with no 
prior history.4 5 A temporal relationship between 
neuroimaging, clinical features and CSF character-
istics is also outlined.

CASE PRESENTATION
A previously healthy woman in her late 20s 
presented at our institution for a sensation of 
paresthesia of her 2 feet appearing 2 weeks prior, 
which ascended to lower abdomen and upper limbs 

associated with tetraparesis within 10 days. Her 
prior vaccination record included three doses of 
Pfizer Cominarty, the last of which was 1 month 
before the onset of symptom. There was no history 
of SARS- CoV- 2 infection.

At admission, a quick COVID- 19 entry screening 
test per protocol at our hospital was positive. 
There was absence of respiratory symptoms such 
as coughing, sore throat nor fever. No anosmia or 
headache was reported by the patient. The patient 
was completely eupneic on room air and no abnor-
malities were found during pulmonary auscultation. 
Nasal swab RT- PCR revealed a cycle threshold of 
20.02 at day 15 since the start of paresthesia.

On neurological examination, the patient was 
alert, well oriented and afebrile. There were 
moderate weakness of lower limbs (3/5) and mild 
weakness of upper limbs (4/5), with a slight asym-
etry predominant on the right side. Bilateral hyper- 
reflexia with Babinski signs and ankle clonus were 
observed. Vibration sensation and joint position 
sense were reduced in lower left limb and lost in 
right lower limb. Cerebellar signs such as nystagmus 
or truncal ataxia were absent. Slight nuchal rigidity 
was also noted. Neither cranial nerve impairment 
nor important cognitive dysfunctions were present. 
Initial diagnostic hypothesis included an acute 
myeloencephalitis on the basis of a clinically sugges-
tive pyramidal and sensory syndrome with rapid 
progression.

INVESTIGATIONS
Her first brain and spinal cord MRI with gadolinium 
(figure 1) was obtained at day 15 of symptoms.

A lumbar puncture was then performed revealing 
a moderate pleocytosis at 74 cells/µL and a slightly 
elevated proteinorrachia. Other parameters are 
summarised in table 1. The diagnosis of acute 
myeloencephalitis was established. RT- PCR for 
SARS- CoV- 2 in CSF was tested and returned posi-
tive at a CT of 20.52. An extensive diagnostic 
workup to rule out other known causes of acute 
or subacute encephalitis was pursued and returned 
negative (table 2).

Further investigation by nerve conduction study 
and electromyography showed no involvement 
of the peripheral nervous system, ruling out the 
possibility of a concomitant neuropathy. A 30 min 
conventional electroencephalography was unre-
markable. A thoracoabdominopelvic CT scan 
later revealed mild bilateral pleural effusion with 
no pulmonary parenchymal opacities (figure 2). 
Genome sequencing eventually identified a 
B.1.1.529 variant (Omicron) in nasal sample.
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TREATMENT
A course of high- dose methylprednisolone (1000 mg daily for 
5 days) were started immediately after the diagnosis of acute 
myeloencephalitis was established with exclusion of bacterial 
and tuberculous causes on CSF analysis. Given a positive nasal 
swab RT- PCR, intravenous antiviral treatment with remdesivir 
(loading dose of 200 mg, followed by 100 mg daily) was added 
on suspicion of SARS- CoV- 2 as a possible aetiology. The result 
of RT- PCR in CSF only came back positive 2 days after antiviral 
initiation. By day 18 of symptoms, she began developing urinary 
incontinence and required bladder catheterisation.

A second lumbar puncture was performed at the end of 5- day 
pulse corticotherapy showing a recession of pleocytosis down to 

16 cells/μL and a persistent elevated proteinorrachia (table 1). 
Her second SARS- CoV- 2 RT- PCR in CSF and subsequent nasal 
swabs also turned negative. A second brain MRI was obtained 
7 days after the first revealing a reduction of contrast enhance-
ment (figure 3). Other parameters (liver and renal function, 
ionogram, coagulation) and systemic inflammatory markers 
related to SARS- CoV- 2 infection (C- reactive protein, Interleu-
kin- 6) were within normal ranges.

OUTCOME AND FOLLOW-UP
Her clinical status started to recover at day 20 of onset with 
gradual improvement of paresthesia and limb motor function. 
Remdesivir was stopped after 9 days and she was later discharged 
at day 25 of symptoms with very little distal paresthesia, a 
complete resolution of her urinary incontinenceand a slight 

Figure 1 Findings on first MRI at day 15 of paresthesia: from left to right, hypointensities T1, gadolinium- enhanced T1 lesions and 
hypertensities T2/fluid attenuated inversion recovery in bilateral cingulate and medial frontal cortex (A–B–C) and left superior cerebellar peduncle 
(D–E–F). Hyperintensities T2 lesions in the cervicomedullary junction (G–H). Whole spinal cord MRI showed no other abnormalities (I).

Table 1 CSF cytology and biochemistry characteristics

Days since symptom start

Reference valuesDay 18 Day 23

Appearance Colourless, atraumatic 
tap

Colourless, atraumatic 
tap

Colourless

Direct fungal 
examination

Negative Negative Negative

Leucocyte counts 74 cells/µL 16 cells/µL 0–5 cells/µL

  % Lymphocyte 97% 100%

  % Neutrophil 3% 0%

Protein 65.748 mg/dL 69.067 mg/dL < 45 mg/dL

Glucose 6.09 mmol/L 3.47 mmol/L 2.2–3.9 mmol/L

  Glycaemia
  (Ratio of 

glycorrachia 
and glycaemia)

12.9 mmol/L (0.47) 3.4 mmol/L (1.02) 3.9–6.4 mmol/L
(> 0.50)

Lactate 2.3 mmol/L 1.668 mmol/L 1.1–2.4 mmol/L

Adenosine 
deaminase

2.5 U/L – ≤ 33 U/L

Chlor 130.1 mmol/L 124.5 mmol/L 120–130 mmol/L

RT- PCR for SARS- 
CoV- 2 and cycle 
threshold

Positive, CT of 20.52 Negative Negative

CSF, cerebrospinal fluid; RT- PCR, real- time PCR.

Table 2 List of differential diagnostics investigated

Results

Serum markers Results

  Treponema pallidum hemagglutination assay Negative

  Anti- nuclear antibodies, anti- dsDNA Negative

  Homocystein and Vitamine B12 Normal

  Anti- HIV antibody Negative

  Tumour markers (CEA, CA 15–3, CA 125, CA 19–9, cyfra 21–1) Negative

  Neuronal antibodies (anti- Yo, anti- Hu, anti- Ri, anti- Amphiphysin, 
anti- Ma2, anti- CV2)

Negative

  Anti- NMO (anti- aquaporin 4 antibody) Negative

  Anti- NMDA receptor antibody Negative

  Anti- VGKC antibody Negative

CSF and serum markers

  Oligoclonal band Negative

CSF markers

  RT- PCR panel for HSV- 1, HSV- 2, Influenza, VZV, HHV- 6 Negative

  Serology for Cysticercus cellulosae, Toxocara canis, Strongyloides 
stercoralis, Gnathostoma spinigerum, Angiostrongylus cantonensis

Negative

CSF, cerebrospinal fluid; RT- PCR, real- time PCR.
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tetraparesis at 4+/5. At 2- week follow- up visit, there was a near- 
complete neurological recovery with minimal pronator drift in 
upper limbs and no paresthesia.

DISCUSSION
To our knowledge, this is the first encephalitis case identified with 
the Omicron strain and positive RT- PCR in CSF. The emergence 
of this variant is associated with an increase in infection rate but 
whether this new variant would result in different neurological 
involvements remains unknown. Another case presenting with 
conscious disturbance and myoclonus was reported by Kato et 
al, although her CSF RT- PCR was negative.6 In the pre- Omicron 
era, factors commonly associated with SARS- CoV- 2- related 
encephalopathy include older age, critical illness with delirium, 
seizures, impaired consciousness and mechanical ventilation, 
none of which was present in our case.7 SARS- CoV- 2 encepha-
litis manifests most frequently with decreased level of conscious-
ness (77%) and around a quarter present without systemic 
symptoms like fever or headache.8 Motor weakness is even rarer 
and only present in around 15% of cases.8 The symptoms in our 
patient are therefore atypical, although given the extreme rarity 
and novelty, it is not yet possible to define a clear clinical picture 
of this condition.

Our case met the confirmed diagnostic criteria set for SARS- 
CoV- 2- associated encephalopathy/encephalitis proposed by 
Ellul et al, with evidence of myeloencephalitis based on CSF 

pleocytosis, MRI findings, presence of the virus in CSF and 
absence of other explanatory pathogens or causes.1 Specific 
intrathecal antibodies for SARS- CoV2 were not tested. The 
negative diagnostic workup further suggests SARS- CoV- 2 as the 
primary causative agent. The simultaneous documentation of 
SARS- CoV2 virus in both CSF and nasal swab and the temporal 
relationship between clinical and virological progression supports 
a direct mechanism as well (figure 4). The topography of lesions 
in our case predominates in the grey matter of the paramedian 
cortex suggesting a viral encephalitis. A similar pattern can be 
observed in the distribution of ACE2 receptors, which were 
highly expressed in the frontal cortex and brainstem.9 Recent 
postmortem studies show that SARS- CoV2 RNA was also most 
frequently detected in brainstem region.10 Demirci Otluoglu et 
al described a case with lesions in the posterior medial temporal 
cortex and upper cervical spinal cord and a documented posi-
tive RT- PCR in CSF, although there were noticeable respiratory 
symptoms.11

There is currently no proven therapeutic strategy for SARS- 
CoV- 2 viral encephallitis. A regimen of corticosteroid, intrave-
nous immunoglobulin or plasma exchange is suggested regardless 
of mechanism.12 In case of an active systemic infection, anti-
viral could be considered for at least 5–10 days.12 Agents such 
as remdesivir or favipiravir were used in several case reports, 
however, their efficacy in encephalitis is uncertain.11 13 In our 

Figure 2 Chest CT shows mild bilateral pleural effusion with no pulmonary opacities.

Figure 3 Second MRI after 5 days of pulse corticosteroid and 
intravenous Remdesivir showing disappearance of gadolinium 
enhancement and consolidation of vasogenic swelling in the 
paramedian cortex regions (A–B) and left superior cerebellar peduncle 
(C–D), and resolution of the cervico- medullary lesions (E–F).

Figure 4 Chronology of microbiological, clinical and radiological 
findings: Negativisation of RT- PCR in nasal swab and later in CSF 
precedes clinical and radiological improvement. Figure realised by TQD. 
CSF, cerebrospinal fluid; RT- PCR, real- time PCR.
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institution, remdesivir is the only viable option despite a pene-
tration rate in CSF of less than 5% in animal models.14

The absence of respiratory symptoms and risk factors for CNS 
involvement in an otherwise healthy young patient is noteworthy. 
The classical view that SARS- CoV- 2 is an airborne virus with 
predilection for respiratory system could narrow neurologists’ 
suspicion in the aetiological workup of an acutely presenting 
encephalopathy. The variant identified is the Omicron strain, the 
dominant variant responsible for more than 90% of cases world-
wide.15 As the number of cases grows exponentially on a global 
scale, SARS- CoV- 2 encephalitis or myelitis could be encountered 
more frequently and investigations should be directed toward 
this pathogen regardless of respiratory presentations. Appro-
priate and timely testing by either intrathecal antibodies or 
RT- PCR in CSF could be contributory to the diagnosis of this 
under- recognised pathogen.

Learning points

 ► On an epidemiological basis, SARS- CoV- 2 should be 
considered in the aetiological workups of acute viral 
myeloencephalitis.

 ► Acute myeloencephalitis could be the only presentation of 
Omicron SARS- CoV- 2 infection without respiratory prodrome.

 ► Efficacy of antiviral and corticosteroid are uncertain due 
to the lack of high- quality evidence and agent with good 
cerebrospinal fluid bioavailability

Correction notice This article has been corrected since it was published online. 
The international official name of the affiliation has been updated from "University 
of Medicine and Pharmacy Ho Chi Minh City Hospital" to "University Medical Center 
Ho Chi Minh City".

Acknowledgements We would like to acknowledge all of the healthcare team 
who selflessly and courageously took part in caring for SARS- CoV- 2 patients in this 
pandemic.

Contributors TQD contributed to the major drafting, revision and treatment of the 
patient. DTL participated in the revising process and treatment and follow- up of the 
patient. TNT conceptualised, supervised the project and revised the manuscript.

Funding The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not- for- profit sectors.

Competing interests None declared.

Patient consent for publication Consent obtained directly from patient(s).

Provenance and peer review Not commissioned; externally peer reviewed.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work 
is properly cited and the use is non- commercial. See: http://creativecommons.org/ 
licenses/by-nc/4.0/.

Case reports provide a valuable learning resource for the scientific community and 
can indicate areas of interest for future research. They should not be used in isolation 
to guide treatment choices or public health policy.

ORCID iD
Tinh Quang Dang http://orcid.org/0000-0002-7709-5023

REFERENCES
 1 Ellul MA, Benjamin L, Singh B, et al. Neurological associations of COVID- 19. Lancet 

Neurol 2020;19:767–83.
 2 Worldometer. COVID- 19 coronavirus pandemic, 2022. Available: https://www. 

worldometers.info/coronavirus/#countries [Accessed 12 May 2022].
 3 Hjalmarsson A, Blomqvist P, Sköldenberg B. Herpes simplex encephalitis in Sweden, 

1990- 2001: incidence, morbidity, and mortality. Clin Infect Dis 2007;45:875–80.
 4 Lewis A, Frontera J, Placantonakis DG, et al. Cerebrospinal fluid in COVID- 19: a 

systematic review of the literature. J Neurol Sci 2021;421:117316.
 5 Zamani R, Pouremamali R, Rezaei N. Central neuroinflammation in Covid- 19: 

a systematic review of 182 cases with encephalitis, acute disseminated 
encephalomyelitis, and necrotizing encephalopathies. Rev Neurosci 
2022;33:397–412.

 6 Kato S, Yoshikura N, Kimura A, et al. Possible autoimmune encephalitis associated 
with the severe acute respiratory syndrome coronavirus 2 omicron variant successfully 
treated with steroids: a case report. Intern Med 2023.

 7 Pun BT, Badenes R, Heras La Calle G, et al. Prevalence and risk factors for delirium 
in critically ill patients with COVID- 19 (COVID- D): a multicentre cohort study. Lancet 
Respir Med 2021;9:239–50.

 8 Siow I, Lee KS, Zhang JJY, et al. Encephalitis as a neurological complication of 
COVID- 19: a systematic review and meta- analysis of incidence, outcomes, and 
predictors. Eur J Neurol 2021;28:3491–502.

 9 Sarubbo F, El Haji K, Vidal- Balle A, et al. Neurological consequences of COVID- 19 and 
brain related pathogenic mechanisms: a new challenge for neuroscience. Brain Behav 
Immun Health 2022;19:100399.

 10 Cosentino G, Todisco M, Hota N, et al. Neuropathological findings from COVID- 19 
patients with neurological symptoms argue against a direct brain invasion of SARS- 
CoV- 2: a critical systematic review. Eur J Neurol 2021;28:3856–65.

 11 Demirci Otluoglu G, Yener U, Demir MK, et al. Encephalomyelitis associated with 
Covid- 19 infection: case report. Br J Neurosurg 2020:1–3.

 12 Graham EL, Koralnik IJ, Liotta EM. Therapeutic approaches to the neurologic 
manifestations of COVID- 19. Neurotherapeutics 2022;19:1435–66.

 13 Moriguchi T, Harii N, Goto J, et al. A first case of meningitis/encephalitis associated 
with SARS- Coronavirus- 2. Int J Infect Dis 2020;94:55–8.

 14 Richardson PJ, Ottaviani S, Prelle A, et al. CNS penetration of potential anti- COVID- 19 
drugs. J Neurol 2020;267:1880–2.

 15 WHO. Statement on omicron sublineage BA.2, 2022. Available: https://www.who.int/ 
news/item/22-02-2022-statement-on-omicron-sublineage-ba.2#:~:text=2.,should% 
20remain%20classified%20as%20Omicron [Accessed 12 May 2022].

Copyright 2022 BMJ Publishing Group. All rights reserved. For permission to reuse any of this content visit
https://www.bmj.com/company/products-services/rights-and-licensing/permissions/
BMJ Case Report Fellows may re-use this article for personal use and teaching without any further permission.

Become a Fellow of BMJ Case Reports today and you can:
 ► Submit as many cases as you like
 ► Enjoy fast sympathetic peer review and rapid publication of accepted articles
 ► Access all the published articles
 ► Re-use any of the published material for personal use and teaching without further permission

Customer Service
If you have any further queries about your subscription, please contact our customer services team on +44 (0) 207111 1105 or via email at support@bmj.com.

Visit casereports.bmj.com for more articles like this and to become a Fellow

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://casereports.bm

j.com
/

B
M

J C
ase R

ep: first published as 10.1136/bcr-2022-251922 on 15 N
ovem

ber 2022. D
ow

nloaded from
 

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-7709-5023
http://dx.doi.org/10.1016/S1474-4422(20)30221-0
http://dx.doi.org/10.1016/S1474-4422(20)30221-0
https://www.worldometers.info/coronavirus/#countries
https://www.worldometers.info/coronavirus/#countries
http://dx.doi.org/10.1086/521262
http://dx.doi.org/10.1016/j.jns.2021.117316
http://dx.doi.org/10.1515/revneuro-2021-0082
http://dx.doi.org/10.2169/internalmedicine.0371-22
http://dx.doi.org/10.1016/S2213-2600(20)30552-X
http://dx.doi.org/10.1016/S2213-2600(20)30552-X
http://dx.doi.org/10.1111/ene.14913
http://dx.doi.org/10.1016/j.bbih.2021.100399
http://dx.doi.org/10.1016/j.bbih.2021.100399
http://dx.doi.org/10.1111/ene.15045
http://dx.doi.org/10.1080/02688697.2020.1787342
http://dx.doi.org/10.1007/s13311-022-01267-y
http://dx.doi.org/10.1016/j.ijid.2020.03.062
http://dx.doi.org/10.1007/s00415-020-09866-5
https://www.who.int/news/item/22-02-2022-statement-on-omicron-sublineage-ba.2#:~:text=2.,should%20remain%20classified%20as%20Omicron
https://www.who.int/news/item/22-02-2022-statement-on-omicron-sublineage-ba.2#:~:text=2.,should%20remain%20classified%20as%20Omicron
https://www.who.int/news/item/22-02-2022-statement-on-omicron-sublineage-ba.2#:~:text=2.,should%20remain%20classified%20as%20Omicron
http://casereports.bmj.com/

	Myeloencephalitis as the only presentation of Omicron SARS-CoV-2 infection
	Summary
	Background
	Case presentation
	Investigations
	Treatment
	Outcome and follow-up
	Discussion
	References


